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ABSTRACT
This paper reviews the trend and possible contributing factors that cause the incidence of foodborne illnesses as it is the
major concern of food safety issues in Malaysia. Surveillance and monitoring done by the enforcement authorities have
improved the food safety as the percentage of contravened samples and food premises closures have been decreased. Some
factors that contribute to the emergence of the foodborne pathogens are cross contamination of foods and food handlers,
eating behaviour and technology, globalisation, antimicrobial resistance bacteria and climate change. Main problems that
contribute to the high rates of foodborne illnesses are poor practices of food handlers and lack of public awareness. Various
interventions have been initiated by the Food Safety and Quality Division, Ministry of Health (MoH) to improve national
food safety system through food handlers training programme, the establishment of Food Safety Information System of
Malaysia (FOSIM) and Malaysia Foodborne Disease Network (MyFoodNet) as parts of strengthening the surveillance system
and improving the effective enforcement of legislation and regulations. Continous collaboration between government and
private sectors are crucial for a sustainable improvement for a better health of the nation.
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INTRODUCTION
Different part of the world and different kind of
human races affect the types, severity and impacts
of foodborne diseases that occur. World Health
Organization (WHO) Department of Food Safety,
Zoonosis and Foodborne Diseases (FOS) together
with its partners launched the ‘Initiative to Estimate
the Global Burden of Foodborne Diseases (WHO,
2015). WHO has released the first report on
foodborne disease incidence, mortality and disease
burden in terms of Disability Adjusted Life Years
(DALYs) done by WHO Foodborne Disease Burden
Epidemiology Reference Group (FERG). The most
vulnerable groups being affected by foodborne
disease are the children below 5 years (that is 40%
of the burden overall, although it represents only
9% of the global population) and people in the
low-income countries. Other groups that can easily
be affected are pregnant women, the elderly and
the immuno-compromised persons. The report
highlighted the current burden of foodborne
diseases in the South East Asia region that
consist of non-typhoidal Salmonella, pathogenic
Escherichia coli and norovirus (WHO, 2015).
According to WHO (2015), 3% of mortality
was caused by diarrhoeal disease globally. Non-
typhoidal Salmonella enterica had caused 230,000
deaths, with diarrhoeal and invasive disease (WHO,
2015). WHO has recommended for countries that
is in the process to enhance the national food
strategies to combine their national data with the
global estimation. It is estimated that 30% of the
population in developed countries may be affected
by the foodborne illness (WHO, 2003). The
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incidence rates of foodborne diseases per 100,000
population are; 1210 cases in France, 2600 cases in
the United Kingdom, more than 25,000 cases in
Australia and also more than 25,000 cases in the
United States (Teisl & Roe, 2010).
Some countries in Asia region have not fully
developed their national food control systems yet
and as consequences, foodborne disease remains as
one of the major health hazards problems. In order
to ensure safe food are produced, all each national
governments should aim to have efficient food
surveillance systems nationally that cover the
whole food chain. These are includes cooperation
among related authorities that involved in food
safety control, risk-based regulatory frameworks,
laboratory-based surveillance, inspection of food,
education on consumer and effective response
system in the case of food safety emergency. In
Malaysia, the foodborne cases is underestimated
because most of the incidences were not reported
and a lot of procedures are required before the case
be brought to the authority (Soon et al., 2011). Not
all the foodborne disease victims seek for treatment
at hospital or clinic. Therefore, only part of them
receives appropriate medical treatment and being
reported by public health authorities.
Lack of accurate data on the occurrence and cost
of the foodborne disease caused the delay of
resources allocation and difficulty for policy makers
to improve the current policies or regulations. All
the information of the foodborne diseases outbreaks
is important as this information may help to enhance
the effectiveness of public health priorities and food
safety measures (WHO, 2015). Accurate and reliable
data are much needed from developing countries to
enhance the knowledge on diverse cases of
foodborne diseases (Haagsma et al., 2013; Pires et
al., 2015). In some part of the region, obstacles occur
in reporting the incidence, such as the patient did
not seek medical treatment because of economic and
health insurance problems. In order to assess the
burden of the disease, efficient method of
surveillance is crucial (Dewaal et al., 2010).
Economic growth of the country can be affected
by the changes of buying patterns of consumers as
consequences of the incidence of foodborne disease
(Palma et al., 2010). There is limited study has been
done on cost of foodborne disease and economic
burden in Malaysia (Sharifa-Ezat et al., 2013). The
evaluation on burden of foodborne disease is
important to calculate its impact on economic
value. Foodborne disease can cause various
expenses in term of medical treatment, legal action,
investigations of the outbreaks, and recall of food
products and loss of public trust (Dewaal et al.,
2010).
FACTORS CONTRIBUTING TO THE
EMERGENCE OF FOODBORNE DISEASES
Cross contamination of foods and unhygienic food
handlers
There were 60 episodes of food poisoning from
2325 cases reported with 47 of the food poisoning
episodes involved schools and institution under the
Ministry of Education. Food poisoning incidences
at schools have increased 57% from 30 in 2015 to
45 in 2016 (MOH, 2016). Most of the incidences
involved the school canteens and kitchens. Main
factors that contribute to the food poisoning were;
contaminated raw materials, cross contamination
during handling, food that being prepared too early
before serving (more than four hours of serving time)
as well as temperature abuse during processing,
transportation, sales and storage. The incidences of
food poisoning in Malaysia have significantly
increased from 2005 till 2013 and also involved
some mortality cases (A’aishah, 2014).
Foodborne outbreaks are very much related to
the food handlers as the attitudes and culture in their
working places can affect their behaviour (Todd
et al., 2007). Improper handling of raw foods
during food preparation in the kitchen can cause
transmission of foodborne bacteria (EFSA 2014).
Other than that, unclean water supply, inappropriate
environment and unhygienic food handlers can also
contribute to foodborne disease (Meftahuddin,
2002). Some keys to effectively reduce foodborne
outbreaks is to increase motivation, improve
attitudes and increase safe food practices in food
safety training module. Effective food safety
training is a powerful tool to educate the food
operators to fulfil the food safety standard. This is
based on assumption  that knowledge, attitudes and
practices can change the behaviour (Egan et al.,
2007).
However, knowledge increment does not
necessarily direct to the changes of the behaviour
(Ehiri et al., 1997). To enhance the effectiveness of
food hygiene training programme, the food
handlers’ behaviour must be firstly understood.
Then, the interaction of their behaviour with their
beliefs and levels of knowledge can also be
understood. This information can increase the
effectiveness of educational materials that will be
used in the training (Nieto-Montenegro et al., 2008).
Other important thing is the environment that
continuously promote food safety attitude that can
be created by the food services management through
displaying poster and reminders (especially in the
workers’ native language) (Soon et al., 2013). Food
handlers’ training programmes can focus on the
knowledge retention and change of the behaviour
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in practices over a period after training. Refresher
training programmes and follow up assessment can
measure the effectiveness of the training (Egan et
al., 2007). Campos et al. (2009) emphasised that,
food handlers’ level of practice in the kitchen has
important impact on cross contamination of harmful
microorganisms.
Neglecting of the importance of food premise
hygiene and good sanitation can increase the risk
of foodborne illness (Abdul Mutalib et al., 2015).
In a study done by Nik Rosmawati et al. (2014) on
the cleanliness in the primary school canteens,
46.9% of the food handlers did not wear appropriate
outfit and 28.1% have improper personal hygiene.
The microbiological status in the school canteens
were also unsatisfactory with 62% of the Total Plate
Count (TPC) and 55% of the coliform count results
were positive, respectively. Whereas, 5% of the
samples been detected with Bacillus cereus and
Escherichia coli. From this study, it is obvious that
good food hygiene practices play an important role
to control the incidence of foodborne diseases.
Besides that, the comprehensive regular food
premises inspection is compulsory as it can give
remarkable impact on the food poisoning incidence
rate. This is in agreement with data in Figure 1 that
shows the significant increase of food poisoning
incidence rate when the food premises inspection
decreased. Otherwise, when more food premises
inspection done, the food poisoning rate decreased
accordingly. This may be contributed by the food
safety awareness from the food handlers after being
alerted and advice by the authority. Consequently,
the better cleanliness being practised, the better food
safety will be achieved.
Eating behaviour and technology
Urbanization has increased urban population
and changed the lifestyles of the population.
Nowadays, more people are spending time eating
out and takeaways food due the hectic lifestyles.
Eating out trend has become something common to
the Malaysian population. During peak hours and
at night, food premises is full house and this kind
of situation can exposed the customers to cross
contamination if the food handlers are not aware
with the cleanliness of the premise. Many of the
food premises use road outside their premises as
eating area at night despite the food cleanliness
issue (Ali & Abdullah, 2012).Although the open
eating areas offer some cosiness to the customer,
they are not aware of exposure to the pollutants such
as dust and combustion from vehicles passing by.
Besides that, food that been prepared hours before
consumed and kept at abuse temperature can also
contribute to the foodborne disease (Sharifa-Ezat et
al., 2013).
Inappropriate behaviour of consumers when
choosing food premises by considering low price
food is more priority than the cleanliness of the food
premises. This decision may put them into the risk
of foodborne illness incidence (Abdul Mutalib et
al., 2015). As to fulfil the demand of increasing cost
of living, more people are turning into online
Fig. 1. Food Premises Inspection and Food Poisoning Incidence Rate (A’aishah, 2014).
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entrepreneur to earn extra income or as their
permanent work (Ali & Abdullah, 2012). These
include food that being sold online. More people
tend to buy food online as it is easier and the food
being delivered right to their doorsteps. These kinds
of changes in lifestyles can give impact to the food
safety scenario in the future.
Nowadays, people are more focusing on high
tech-savvy phone that change very rapidly.
Nowadays, people are occupied with smartphone
not only for working but also for shopping,
cooking, eating and other social activities. Same
situation comply with the food consumption.
Young generation’s behaviour towards eating has
totally changed as for some of them having the habit
of taking pictures before eating (Walsh, 2015) and
then upload it to the social media. This kind of habit
might arouse food safety concerns because of the
temperature abuse that may occur if the foods are
being exposed at ambient temperature for more than
4 hours before consumption.
Globalisation
In 21st centuries, travellers have been increased
drastically. International travellers may be infected
with foodborne pathogens that unusual in their home
region and thus make the diagnosis and treatment
more difficult. This can also happen to the non-
travellers as the travellers may be the carrier of the
pathogen back to their home (Finelli et al., 1992).
As example, 75 illness were reported, ten persons
were hospitalised and one died in a cholera outbreak
that involved international airline passengers in
1992 (Eberhart-Phillips et al., 1996). International
trade has increased in the diversification and
variation of food distributed globally. Food safety
can be an issue if any process involved during
harvesting, preparing, transport and delivery being
contaminated with foodborne pathogen.
The numbers of immigrant workers have also
increased due to globalisation process. Since 30
years ago, Malaysia has depended on immigrant
workers to support the infrastructure and physical
development (Kanapathy, 2006). Therefore, the
numbers of registered immigrant workers has
increased drastically from 532,000 in 1993 to 1.6
million in 2012 (Ministry of Finance, 2013). They
are generally being employed in the manufacturing,
construction, plantation and agriculture sectors.
But because of the food and beverages market
disproportions, these immigrant workers have been
employed to minimise the cost of food company
business (Yee & Yuen, 2014). As the diversity of
immigrant workers have increased and more
numbers of ethnic restaurants have newly operated,
the correct food handling practices must be
practiced to ensure the food consumed are safe
(Rajagopal, 2013).
Antimicrobial resistance bacteria
The antimicrobial resistance to pathogenic
bacteria has existed and presently rising in the South
East Asia with it resistance varied by country,
hospital and patient types (Lestari et al., 2003).
For the antimicrobial resistance in Southeast
Asia, a few trends have been observed; (i) High
prevalence of resistance of penicillin was shown
among Streptococcus pneumonia and Neisseria
gonorrhoeae, (ii) Diarrheal diseases’ pathogen are
usually resistant to cheaper and older antibiotics,
(iii) Resis-tance to almost all antibiotic classes were
found among Enterobacteriaceae and non-
fermenting Gram-negative bacteria, but whether
the multidrug resistant Gram-negative bacteria
have emerged as a major problem is still uncertain
and (iv) In certain countries, the prevalence
of methicillin-resistant Staphylococcus aureus
(MRSA) is not clear (Lestari et al., 2003).
Significant risk can occur for the antimicrobial
resistance being transferred to human because of the
raw food products been consumed without further
treatment or processing that eventually caused the
resistant bacteria to persist in the food. Furthermore,
occurrence of antimicrobial genes transfer between
bacteria might happen after the consumption
(Verraes et al., 2013). World Health Organization
has confirmed antimicrobial resistance is a growing
public health threat and emerging public health
problem because pathogen bacteria withstand
therapy that cause main problem in disease control.
Therefore, biosafety issue regarding antibiotic
resistance are really important. Antimicrobial
resistant of pathogenic bacteria strains occurrence,
propagation, accumulation and maintenance have
become a public health issues worldwide (Levy &
Marshall, 2004).
Climate changes
The rise and fall of the foodborne disease
incidence rate may be influenced by the weather and
temperature of certain region in the country. Factors
such as weather and temperature play an important
role that affect the incidence of foodborne disease.
In the 21st century, the most extreme environmental
crisis is the climate changes (Hassan et al., 2014).
Surface temperature in Malaysia, has been estimated
to increase between 2.7°C to 4.0°C per century in
the last 400 years. This change may have bad
impacts on human health and can affect the
distribution and occurrence of food borne disease
in Malaysia (Hassan et al., 2014). Appropriate
temperature and condition for the growth of most
bacteria can contribute to the high incidence of
foodborne disease in Malaysia (Soon et al., 2011;
Abdul-Mutalib et al., 2015). According to a study
done by Han et al. (2016), temperature increase
between 25°C to 37°C can produce stronger biofilm
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formation for Vibrio parahaemolyticus. This is in
agreement with another study by Li et al. (2013)
that concluded temperatures increases and
precipitation have significant impacts on survivals
of food pathogen such as E. coli O157:H7 and
Salmonella spp. in the food chain. More attention
should be given to this climate changes in food
safety management and research.
FOODBORNE DISEASES INTERVENSIONS
AND CONTROL
Surveillance systems in different countries are
varied due to the economic factor, human resources,
laboratory amenities and skilled workers (Sharifa-
Ezat et al., 2013). International Network of Food
Safety Authorities (INFOSAN) has been established
in 2013 by WHO and Food Agriculture Organization
(FAO) to provide appropriate information when food
safety emergency incidences occur and to assist in
strong structuring systems as prevention strategy to
reduce food poisoning episodes. Besides the
INFOSAN (2013), other initiatives done by WHO is
the Global Infection Network that promotes
integration of laboratory-based surveillance and
advance multi-sector cooperation (Fukuda, 2015).
With regards to the intervention strategies for food
safety in Malaysia, National Food Safety and
Nutrition Council has been established and
approved on the 21st March 2001. It provides the
advices related to food safety and nutrition in the
country. Food Safety and Quality Division (FSQD)
has been established to plan, implement, monitor
and evaluate all the food safety and quality
programme at all level that includes national, state,
districts, entry points and local authorities. For the
surveillance purpose, the analysis of the related food
samples are done by the Food Laboratory Section,
a programme under Food Safety and Quality
Division, Ministry of Health, Malaysia (MOH).
Besides the Food Laboratory Section, the division
also have the International Food Safety and
Training Centre (IFSTC) that developed protocols,
harmonised quality systems for all MOH food
laboratories and provide trainings to improve
competency levels in performing food analysis in
laboratories (FSQD 2016).
Other activities that strengthen the surveillance
system are Food Safety Information System of
Malaysia (FOSIM) that was launched in 2003. The
objective of FOSIM is to manage food safety
surveillance that ensures imported foods can be
eaten safely. Malaysia Foodborne Disease Network
(MyFoodNet) was also established to cater the needs
of effective surveillance systems of foodborne
disease. Besides that, two other information systems
was developed in 2012, Food Analyst Registration
Information System (FARIS) and the Interactive
Club for Food Safety and Quality (MohKLIK).
The purpose of FARIS is to ensure all the food
analysts are registered and comply with the Food
Analyst Act 2011 that have been enforced. Whereas,
MohKLIK has been launched  to develop food
safety awareness, among public especially children
(FSQD, 2016).
Ministry of Health, Malaysia (MOH) has also
established the Food Handlers’ Training Programme
since 1996 as to increase the knowledge on food
hygiene. This knowledge is very useful to ensure the
handling, preparation and sales of food have been
done in appropriate way (Jinap et al., 2003). Thus,
to ensure the training is effective and had the long
term effect and impact, continuous improvement is
needed. There are many reasons for the lack of
impact of training initiatives and the imple-
mentation of safe food handling practices within
the food service industry. The possible factors such
as; the staff high revenue, the staff small wages, the
staff position, more part-time staff working, the
low language level and/or educational level of the
staff, less awareness on quality assurance, lot of
complicated meals served, fulfilling high demands
and short period of serving/preparing most of the
foods at mealtimes, culinary requirements for the
current trend, the high quantity of vulnerable
consumers been provisioned, less knowledge on
food safety, inappropriate placement of equipment
and the rotation of staff (Capunzo et al., 2005).
The positive impact from the training can be
enhanced by monitoring the food handlers that
involved in their contributions in decreasing the
foodborne outbreaks incidence rate (Soon et al.,
2011). Various language usage of the trainers can
be used in the food safety programme to improve
the food safety handlers practising the skills learned
(Rudder, 2006). Management of food services that
being supportive is really important to influence the
food handlers in practising their food hygiene
training knowledge (Philip & Anita, 2010).
CONCLUSION
National food safety systems that complement the
food producers and suppliers are critical to be
implemented. This system can ensure customer to
be aware about the latest food safety updates is
very useful. Main concern should be given on
development of laboratory-based surveillance
programmes in the enhancement process.
Monitoring and surveillance can be done more
intensively in lowering the consequences of the
foodborne diseases. Various agencies in MOH such
as Communicable Disease Section, Disease Control
Division and Food Safety and Quality Division can
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play their roles more effectively by continuous
collaboration with government agencies and private
sectors that enhances the intervention strategy.
These intervention strategies must be considered to
manage the foodborne disease, so it will not become
an economic problem to the government. Therefore,
the synergy and collaborations from government and
private sectors are paramount for a sustainable and
impactful strategies to assure the food safety in
Malaysia.
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